The present study hopes to contribute to Middle Bronze Age studies in two specific areas: first, by publishing a new series of radiocarbon dates for a period from which there are few absolute dates, and second, by describing a less known area in the Vatya distribution based on the investigations at Kakucs.
INTRODUCTION
The settlements and the cemeteries in the central region of Hungary lying along the north to south Danube section are characterised by pottery made in the Vatya style during the Middle Bronze Age. This period corresponds to the RB A1/A2-RB B in the chronological scheme introduced by Paul Reinecke. In terms of absolute chronology, the Vatya sequence spans some 400 to 500 years between 2000/1900 and
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The environment of the region south of Budapest and east of the Danube was largely determined by the channels of the palaeo-Danube during the successive archaeological and historical periods. 7 The bluffs overlooking the rivers and the larger islets were dotted with Middle Bronze Age settlements and cemeteries, among them the stratified tell settlements of Balla-domb and Szélmalom-domb on the outskirts of Kakucs, which were probably one of the centres in the settlement network of this region during the earlier 2nd millennium BC.
THE BRONZE AGE LANDSCAPE IN THE KAKUCS AREA
The study area extends to Dömsöd along the Danube section south of Budapest and is bounded by the Soroksár-Gyál-Kakucs line in the east (Fig. 2) . Administratively, the area is part of the southern district of County Pest and it incorporates sections of various micro-regions, among them the southerly alluvial fan of the Pest Plain, the eastern half of the Csepel Plain and, moving further to the east, the Pilis-Alpár sand dunes and the Kiskunság sand dunes of the Danube-Tisza interfluve. 1959, 135-142; CZAGÁNYI 1995, 16-34; CZAGÁNYI 2000, 21-26; KULCSÁR 2011; SZEVERÉNYI-KULCSÁR 2012 , 316-330. 8 PÉCSI 1959 SOMOGYI 2007, 32-33, (Fig. 2) . In addition to the settlements, a series of larger and smaller cemeteries are also known.
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The Kakucs area is one of the more intensely investigated micro-regions. Although the area has not 1995b; KULCSÁR 1997; KULCSÁR 2011, 197-202; SZEVERÉNYI-KULCSÁR 2012 , 316-330. 19 KADA 1909 BÓNA 1975, 28, 30, 32. 20 For a more detailed overview, see KULCSÁR 1995a; KULCSÁR 1995b; KULCSÁR 1997; SZEVERÉNYI-KULCSÁR 2012, 316-330. 21 ENDRŐDI-GYULAI 1999. found to the east. 27 A chain of settlements and burial grounds can be found towards the north-east, marked
by the sites at Inárcs, Ócsa, Dabas-Belső Mántelek, Dabas-Sári, Bugyi and Alsónémedi (Fig. 2) .
KAKUCS-BALLA-DOMB: THE BRONZE AGE SETTLEMENT
The remains of an extensive settlement extend across two large hills rising above the former Tó-környék marshland on the south-western outskirts of Kakucs. The two hills are located on the left side of the Danube Valley Main Channel draining the area. The smaller hill is known as Balla-domb, the larger one to its south-west is called Szélmalom-domb (Fig. 3) . The Szélmalom-domb is marked on the maps of the First and the Second Ordnance Survey conducted in 1780 -1784 and 1829 -1867 . All traces of an earthen rampart and ditch around and between the Szélmalom-domb and the Balladomb have disappeared. However, it must be noted that two modern streets (Fő út and Malomkert út) run in a depression between and around the two hills. These may have been natural depressions, but they may equally indicate the location of the one-time enclosures protecting the settlement.
The settlement features and their chronology
In 1992-93, we opened two trenches in the relatively undisturbed and unbuilt areas: one in the hill's central, highest area (Trench A, 10 m by 10 m) and another one on the north-eastern slope (Trench B, 4 m by 5 m) . 31 In 2010, we had the opportunity to submit ten samples for radiocarbon measurements (Table 1) . 32 We selected animal and human bone samples recovered from Trench A and thus the dates obtained from the measurements will be included in the description of the excavated settlement section. We strove to select samples from well-definable features, such as burials, animal bones embedded in wall remains and securely identifiable pits. Even so, knowing the nature of stratified tell settlements, there was a fair risk of mixing between the finds, as will be shown below.
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For a summary of previous research at the site, see KULCSÁR 1995a; KULCSÁR 1995b; KULCSÁR 1997; KULCSÁR 2008. 30 Field survey conducted with Vajk Szeverényi in 2010.
31
The preliminary assessment of the finds was part of an MA thesis, KULCSÁR 1995b.
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Samples for radiocarbon measurements were collected as part of Mateusz Jaeger's PhD thesis. The samples were submitted to the Radiocarbon Laboratory in Poznań, through a grant from Poland.
We distinguished four occupation levels characterised by houseplans with a plastered floor in the 1.5 m thick layer sequence between the earliest pits dug into the prehistoric humus level and the subhumus/uppermost mixed deposit overlying the settlement (Fig. 4) . The settlement was occupied from the late Nagyrév/early Vatya to the Vatya III/Vatya-Koszider period. Most Vatya settlements are characterised by an abundance of pits, perhaps indicating the shift of various activity areas within the settlement. 33 The presence of so many pits usually makes the exact separation of occupation levels somewhat difficult, and the Kakucs site was no exception. We divided the Trench A into 2 m by 2 m squares and then proceeded to excavate and record the various features according to the one-time occupation levels. The 40-50 cm thick strongly disturbed topsoil mixed with modern debris was removed mechanically. The loose earth of the underlying 30-35 cm thick sub-humus layer was mixed with the debris of the uppermost deposit of the Bronze Age settlement, and contained a rich assortment of Bronze Age, medieval and modern artefacts. This was followed by the settlement's uppermost deposit, which covered Level 1 of the settlement. The soil marks of several pits indicating the end of the Bronze Age occupation could be noted in this deposit. It was often difficult to precisely observe the outlines of these pits in the greyish, mixed surface of the uppermost deposit. We attempted to distinguish individual pits by 33 Cp. Százhalombatta-Földvár: POROSZLAI 2000; POROSZLAI 2003a; VICZE 2004. carefully proceeding downward. The exact outline of the pits could be recorded in Level 1, where the pits intruded into the plastered floor of the one-time buildings. However, owing to the pits, we were unable to distinguish individual house plans and could only document the fragments of the plastered floors and a few surviving terre pisé walls (Fig. 5) . On the testimony of the finds, the uppermost deposit and Level 1 could be assigned to the Vatya III and the Vatya III-Koszider period (Figs 6-8) . Samples for radiocarbon dating were submitted from a crouched inhumation burial found in Pit "a", one of the largest pits uncovered in the trench (Feature A/3; Poz-36175; Fig. 5. 1-2, Fig. 6 Fig. 8 ). Pit "a" extended down to the lowermost level and cut into the prehistoric humus. We able to distinguish different phases in its fill.
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We wish to thank Éva Susa for the anthropological evaluation. Moving downward, the traces of pits intruding from the overlying level could still be observed in Level 2. Level 2 was closely associated with Level 3 (Fig. 4, Fig. 9 ). The two buildings with a plastered clay floor uncovered in the two levels were erected in the same spot in both levels, the floor of the buildings was renewed in the same area and the refuse pits too lay in roughly the same area. The ceramic wares from Levels 2-3 can be predominantly assigned to the Vatya II (-III) period (Figs 11-12 ). The close association the two levels is confirmed by the samples from the area of the successively rebuilt houses, which gave dates of 2010-1896 (68.2%) cal BC (Level 2, Section A/3-5/1-3; Poz-36202; Fig.   10 ) and 2022-1919 (68.2%) cal BC (Level 3, Section A/3-5/1-3; Poz-36203; Fig. 11 ) ( Table 1 ). The date of 1947-1782 (68.2%) cal BC (Level 2, Section A/5/3-4; Poz-36178; Fig. 12 ) for another contemporaneous house area in Level 2 fits into this sequence (Table 1) . Feature 4-5, a pit, could be associated with this level (Fig. 9. 3-4) . The pit contained a halved, headless cattle body with the limbs placed on top of each other, as well as typical Vatya cups and other pottery sherds (Fig. 13) . Samples from the cattle bones yielded a date of 1918-1777 (68.2%) cal BC (Feature A/4-5; Poz-36207) (Table 1) . Pit 9, a beehive shaped pit which reached to the prehistoric humus level (Fig. 16. 1 Level 4 was characterised by houses with a plastered clay floor erected directly on the prehistoric humus level (Fig. 4, Fig. 16. 2) . We found the remnants of clay floors separated by gaps which, however, were not pits, but a "street" littered with debris and refuse. The floors were renewed once or twice with fresh plastering. It is difficult to reconstruct the rhythm of the rebuilding activity after the occupation phase represented by Level 4 because in some areas, the surface was levelled and covered with a 25-30 or even 40 cm thick mixed, brownish-grey layer, while in others, the use of earlier buildings continued. The dynamic shift in activity areas could be noted in all phases of the settlement's occupation. The earliest phase of the Kakucs-Balla-domb settlement is indicated by the pits dug into the dark brown prehistoric humus level, which was reached at a depth of 230-240 cm from the 0 point (Fig. 4,   Fig. 16. 3) . This 70-100 cm thick prehistoric humus level overlies the hill's geological bedrock.
Seventeen pits and several post-holes could be identified in the prehistoric humus level. Seven pits represented the settlement's earliest occupation, while the other pits were dug into the humus from a later, higher-lying level. The finds indicate that the artefactual material from the earliest pits and from Level 4 cannot be sharply distinguished because both contain late Nagyrév/early Vatya and Vatya I ceramics. We decided to date a sample from Pit 14 because it contained very typical early Vatya material (Fig. 4, Fig.   18 ). Surprisingly enough, the date of 1956-1881 (68.2%) cal BC (Pit A/14; Poz-36205) was closer to the dates from Levels 2-3 (Table 1) . In sum, the typochronological and stratigraphic evidence shows that the settlement was occupied and cemetery sites, and on the typology of pottery and metal artefacts, the latter including hoards. 37 The main reason for this situation is the low number of radiocarbon dates.
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Our main concern here is the chronology of the fortified settlements of the Vatya culture and of the Koszider horizon, traditionally regarded as marking the end of the so-called tell cultures (amongst them, the Vatya culture). In the conventional Hungarian chronological framework, the so-called Koszider period (RB B, ca. 1600-1500/1450 BC) corresponds to the last phase of the Middle Bronze Age and, at the same time, it also represents the transition to the Late Bronze Age. The interpretation of this period is hotly debated among archaeologists working in Hungary and in the westerly regions of Central Europe. The deposition of the so-called Koszider hoards is generally linked to the attacks of the mobile pastoralist warriors of the "Tumulus culture" arriving from southern Germany, whose arrival brought an end to the flourishing "tell cultures" along the Danube and the Tisza. 39 In this interpretation, the Koszider period was regarded as brief interlude of turbulence and war, which was followed by the classical Tumulus period (RB C, ca. 1500/1450-1300 BC). More recently, however, the period is not seen as a "horizon" linked to a specific set of events, but rather as a longer period representing a cultural peak in the Bronze Age of the Carpathian Basin, whose end was marked by profound transformations. GOGÂLTAN 1998, 191; GOGÂLTAN 1999; DAVID 2002 , 3. 38 GÖRSDORF 2002 ROEDER 1992; FORENBAHER 1993; ILON 1999; KOÓS 2002; GÖRSDORF-MARKOVÁ-FURMÁNEK 2004, 79-80, Fig. 1; ILON 2007; KOÓS 2009; KOÓS 2010; UHNÉR 2010 . 39 MOZSOLICS 1957 BONA 1958; MOZSOLICS 1967 . 40 BONA 1992a BONA 1992b; POROSZLAI 2003b; REMENYI 2005; P. FISCHL et al. in press. 41 BÓNA 1975, 25, 73; cp. KREITER 2007, 33. 42 KOVÁCS 1984, 223: Mittlere Bronzezeit 1, 2, 3.
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The controversies concerning the Koszider horizon are reflected in the labels attached to this period. It is variously referred to as Vatya-Koszider horizon, period, phase or even culture (MOZSOLICS 1988, 42; BÓNA 1992b, 58-64 , with additional literature) and the label is then used to describe discrete phenomena such as the deposition of hoards and settlement development. This picture is further complicated by the ever-growing number of cultural groups, which are then used as synonyms for the Koszider horizon: e.g., Streda nad 1992a; BÓNA 1992b; DAVID 2002, 21, note 131; POROSZLAI 2003b , 161. 45 DAVID 1998 DAVID 2002, 32 1992a, 17; DAVID 2002 , 30, Abb. 2. 6. 50 VICZE 2011 . Currently, there are no absolute dates for the culture's cemeteries, and the Dunaújváros-Duna-dűlő burial ground is no exception. The typochronological analyses were based on the grave assemblages from these cemeteries. The lack of radiocarbon dates can in part be attributed to the custom of cremating the dead.
51 MEIER-ARENDT 1992, 40; DAVID 1998, 231. late Vatya period. 52 Other settlements, however, were demonstrably established during the late Vatya period.
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As mentioned above, the decline of fortified settlements and, more broadly, the collapse of the tell cultures of the Carpathian Basin are generally linked to the Koszider period. Traditionally, the abandonment of the tell settlements is dated to the turn of the 15th and 14th centuries BC, 54 with the line most often drawn at ca. 1350 BC as marking the end of the occupation on fortified settlements.
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Until recently, there were only a handful of radiocarbon dates, which did not enable an absolute dating of the Vatya sequence. 56 The most complete list of radiocarbon dates appeared in the Bronzezeit in Ungarn catalogue mentioned above. 57 However, the information accompanying the dates lacks basic data such as the provenance of the samples within a particular site and the material on which the dating was performed. This is the main reason that they cannot be regarded as a sound basis for drawing conclusions. -NOVÁKI 1982, 112, 115; KOVÁCS 1982, 289; POROSZLAI 1991b , 59. 54 POROSZLAI 1991b MEIER-ARENDT 1992 , 40. 55 KOVÁCS 1982 POROSZLAI-VICZE 2004 , 231. 56 FORENBAHER 1993 RACZKY-HERTELENDI-HORVÁTH 1992.
58 QUITTA-KOHL 1969, 241; cf. RACZKY-HERTELENDI-HORVÁTH 1992 , 45. 59 POROSZLAI 1999 The published dates for Sample 1942 from Mende-Leányvár come from two different laboratories: Hannover (FORENBAHER 1993, 245) and Berlin (RACZKY-HERTELENDI-HORVÁTH 1992, 45 ).
The only information on the material of the samples comes from Dunaújváros (charred grain). 65 The dates published in the Bronzezeit in Ungarn catalogue were broadly associated with the Vatya culture, but without any reference to typochronology or a particular period in the Vatya sequence. 66 In view of the above, they contribute little to the refinement of the internal periodisation of the Vatya culture and the absolute chronology of the fortified settlements in the Vatya distribution. Although the list specifies twenty samples, only twelve are associated with the Vatya culture (UHNÉR 2010, 347) , and therefore only these samples were considered here. Knowing that the Százhalombatta settlement was occupied throughout the Vatya sequence, the lack of precise information on the relation between the dates and a particular typological phase or stratigraphic level is particularly distressing. In the case of the ten dates for Kakucs-Balla-domb, we know that they can be associated with Vatya I-II, Vatya II-III and Vatya III-Koszider, and that they fall within the period from 2000/2050 to 1450 BC (Fig. 19, Table 1 ). At present, it is not possible to link the different subphases to absolute dates. 77 Aside from possible sampling errors, the separation of the successive typochronological phases/sub-phases within the Vatya sequence is also uncertain on the culture's settlements. 78 At present, only so much can be said that the occupation of the Kakucs settlement began (Fig. 21) . It must also be noted that it is still virtually impossible to determine the chronology of the key periods in settlement development: the Nagyrév/Vatya cultural transformation documented at some sites, 79 the date when the initially open Vatya settlements were fortified (e.g., at Dunaújváros, Százhalombatta-Földvár and Pákozd-Vár) 80 and the period when new fortified settlements appeared following the culture's expansion as postulated in Bronze Age studies (e.g., Alpár-Várdomb, MendeLeányvár, Nagykőrös-Földvár). 81 Still, the increase in the number of radiocarbon dates available for a particular settlement (Százhalombatta-Földvár, Kakucs-Balla-domb) will no doubt remedy this situation.
Building a full series of radiocarbon dates correlated with the complete stratigraphic sequence of 79 E.g., Százhalombatta-Földvár: POROSZLAI 1996, 5; Bölcske-Vörösgyír: POROSZLAI 1999 . 80 DAVID 1998 BÓNA -NOVÁKI 1982, 115; KOVÁCS 1982, 288. individual sites will surely help to overcome the current obstacles in reconstructing the dynamics of fortified Vatya settlements.
